Cortical correlates of auditory sensory gating: a simultaneous near-infrared spectroscopy event-related potential study.
Sensory gating refers to the ability of cerebral networks to inhibit responding to irrelevant environmental stimuli, a mechanism that protects the brain from information overflow. The reduction of the P50 amplitude (an early component of the event-related potential/ERP in electrophysiological recordings) after repeated occurrence of a particular acoustic stimulus is one means to quantitatively assess gating mechanisms. Even though P50 suppression has been extensively investigated, neuroimaging studies on the cortical correlates of auditory sensory gating are so far very sparse. Near-infrared spectroscopy (NIRS) is an optical imaging technique perfectly suitable for the investigation of auditory paradigms, since it involves virtually no noise. We conducted a simultaneous NIRS-ERP measurement to assess cortical correlates of auditory sensory gating in humans. The multi-channel NIRS recording indicated a specific activation of prefrontal and temporo-parietal cortices during conditions of increased sensory gating (dual-click trials). Combining the hemodynamic data with an electrophysiological index of the "gating quality" (gating quotient Q) revealed a positive correlation between the amount of sensory gating and the strength of the hemodynamic response during dual-clicks in the left prefrontal and temporal cortices. The results are in line with previous findings and confirm a possible inhibitory influence of the prefrontal cortex on primary auditory cortices.